I know of no collection of cases specifically arranged to demonstrate the point at issue. Goldthwait says that the etiology is not known and merely includes trauma amongst a list of possible factors of importance. Billroth, in the New Sydenham Society's translation of his work, emphasizes the association of osteo-arthritis and arterio-sclerosis, and the same point has been noted by other observers. Hoffa and Wollenberg, in their book on arthritis deformans, report a case in which the blood-vessels of the synovial membrane on the cartilaginous border showed endarteritis obliterans, and a similar connexion is noted by Painter and Erving in the Medical News for 19031 in a case of osteo-arthritis of the knee following injury and complicated by marked villous hypertrophy. Hoffa remarks that osteo-arthritis often follows joint injuries, but Llewellyn considers that the injury is probably a determining rather than an actual cause.
In each of my cases the history of trauma was obtained from the patient by asking him to what he attributed his symptoms and noting his reply: in no single instance was any attempt made to bring theory and fact into harmony by endeavouring to discover some remote injury to account for the condition. All cases of joint injury caused by bullet wounds are excluded from the series, also cases in which the changes resulted from sepsis complicating a wound of any sort.
To a certain extent the condition is most common in those parts which are most prone to accidental injury, the knee showing a wellmarked preponderance, followed by the ankle and elbow. As the wrist is very liable to be injured it would be expected that osteo-arthritic changes would be seen in it frequently, but this is not the case. In the whole series there is not a single instance of typical osteo-arthritis of this articulation. In some cases the appearances have been those of rheumatoid arthritis, but even this is not common. I am unable to offer any explanation of this, so I merely state it as an observed fact in the hope that some explanation may be offered by others. Cotton, in his book on joint injuries, illustrates a case of arthritis following injury to the wrist, but again it is of the rheumatoid type. The changes in the shoulder and hip take rather a different form and those in the vertebrae are fairly often seen, especially in the lumbar region, and they probably account for a large proportion of cases of so-called chronic lumbago or sciatica.
Section oJ Electro-Therapeutics
Case 1.-The first slide is an antero-posterior view of a knee-joint which was injured by a blow on the inner side seven years previously. The injury was not severe enough to stop the patient working, but he has had pain and stiffness in the joint ever since. The condition is one of considerable osteophytic proliferation and it is worthy of note that it is most advanced on the inner side of the joint at the exact spot where the injury was inflicted. In the next plate ( fig. 1 ), which is a lateral view of the same knee, loose foreign bodies are seen, also irregularity of the anterior part of the articular surface of the femur. The loose bodies were taken to be thickened and degenerated synovial fringes. At a subsequent operation these fringes were found and removed, together with a fragment of the articular surface of the femur which had been detached, leaving the irregular area already noted. Osteophytic proliferation _: and lipping of the bones were also observed when the joint was opened. Subsequent examination of the fringes which had been removed showed commencing calcification in some of them.
Case II.-The next case is that of a man who fell down a lift shaft three and a half years ago and injured his knee. This view (fig. 2) shows irregular osteophytic outgrowths and in the antero-posterior view some lipping is seen, together with a shadow on the inner side of the joint which I take to be a ruptured and calcified internal lateral ligament.
Berry: Trauma in the -IJtiology of Arthritis
Case III.-This shows a very advanced stage of osteo-arthritis, general throughout the joint (fig. 3 ). The history is that of injury to the joint in 1902 and a further blow on it in 1915. The age of the patient is 44.
Case IV.-This slide shows a moderate degree of arthritic change in a knee-joint, following an injury received five years earlier. The same patient had also had an injury to his shoulder and arthritis was present in this joint also.
Case V.-The next pair of slides are of particular interest. The history is that of a horse kick on the outer side of the knee three months before; constant pain and swelling have been noted in that part since then. This lateral view does not show any marked abnormality but the antero-posterior plate ( fig. 4 ) shows much lipping on the outer side of the joint exactly at the injured region. The appearance is suggestive of a much longer history than Fig. 4 .-Injury to the outer side of the knee followed by osteophytic proliferation at the same point. three months, and I very carefully questioned him as to the possibility of a previous accident. He denied any other injury and declared that his knee was perfectly well up to the time of the accident. The other knee was also radiographed for comparison and found normal.
Case VI.-This is that of a man aged 27 who received a blow on the outer side of his knee eight years ago. He was in bed for three weeks after the accident and has been under a doctor on and off ever since. He now has much pain and can only walk a few yards with much limping. The plate shows a moderate degree of osteo-arthritis which is most marked on the outer side of the joint, where the injury was. It is also seen in this case that there is no necessary connexion between the degree of pain and the amount of structural change.
Section of Electro-Therapeutics
Case VII.-This is another instance in which the osteo-arthritic changes are especially marked at that point of the knee-joint where the injury was inflicted. The accident was a mule kick on the outer side of the knee a year earlier and the osteophytic proliferation is most evident at that point, though it is seen throughout the joint in a slighter degree. The man is aged 31. (Fig. 5.) This case and the two preceding ones show marked-arthritic changes at the outer side of the knee-joint, associated with injury in that region, and should be compared with the first case shown, in which the injury was on the inner side of the joint and the osteo-arthritis was more marked on the inner side also. part of the knee-joint, together with a moderate amount of lipping at the outer side of the articular surfaces, without any diminution in the quantity of cartilage.
Case IX.-This case again illustrates the fact that there is no connexion between the severity or frequency of the traumata and the amount of change in the joint. There is a history of repeated injuries at football during a period of seven years, yet the arthritic change is only moderate.
Berry: Traumiia in the -Etiology of Arthritis Case X.-This is an instance of early arthritic change, both in point of time and of degree. There is a seven months' history and the plate shows general synovial thickening and early osteo-arthritis in the outer part of the joint. It may be suitable to remark at this juncture that changes are observed in the outer part of the articulation much more commonly than in the inner side. This is probably accounted for by the outer side being so much more exposed to injury. If the changes were brought about by fair wear and tear one would expect them to be more marked on the inner side of the joint, since that is the condyle which extends lower down and takes the greater part of the pressure of the body weight. Case XI.-Here is an instance of a strictly localized change five months after injury. The anterior border of the tibia is roughened at the insertion of the ligamentum patellke. Case XIIL-Another example of changes at the insertion of the ligamentum patellte in conjunction with considerable synovial thickening. The history is that of repeated football injuries during a period of twelve years.
Case XIIL.-A further instance of injury in the same region is shown in this case. The injury was a kick at football three years earlier, giving rise to constant pain and disability ever since. A large bony mass has -developed in the ligament.
The last three cases are not, strictly speaking, osteo-arthritis but are examples of osteophytic proliferation close to and not inside the joint capsule. They are a portion of a series illustrating this process in tendons and ligaments which forms the subject of a separate paper and are only included here for the sake of analogy.
Case XIV.-This shows the appearance of a knee three months after the infliction of a very severe injury. A fragment has been torn off the front of the internal condyle of the femur and lies loose in the upper part of the joint. The area from which it has been detached can be seen opposite the lower part of the patella. There has also been a contused fracture of the external condyle of the tibia and much osteophytic proliferation has taken place at this point ( fig. 7 ). Case XV.-In some respects this is similar to the preceding case. The history is that of a~fall four months ago, and the synovial membrane is seen to be thickened. The point of resemblance is that of -an irregularity on the front of the articular surface of the femur, suggesting that a fragment has been detached, but no trace of the fragment can be seen.
Case XVL.-This is a case of long-standing displacement of a semilunar cartilage. Early osteo-arthritis is present throughout the joint. The other knee was radiographed and found normal.
Case, XVIL.-As a comparison, here is another case of loose cartilages. Both cartilages were removed from this joint in 1910, but patient still has great pain and disability. The lateral view shows moderate osteo-arthritis and extensive formation of synovial fringes which are undergoing degeneration. This is confirmed by the antero-posterior view (fig. 8 (Case XXII.)
Osteo-arthritis originating from fracture of the internal malleolus.
to attempt to apportion the aetiology of the condition here seen between the original violence which caused detachment of the cartilages, the continuous irritation of their presence, and the surgical trauma incidental to their removal. Case XVIII.-This is an example of a condition which I have seen several times. The patient is aged 24, and the history is that he twisted his knee ten years ago and it has been weak ever since. He twisted it again three months ago and now has pain on walking, referred mostly to the outer side of the knee. The plate shows osteophytic proliferation at the attachment of the crucial ligament to the tibial spine.
Case XIX.-This man had an oblique fracture of the tibia several years ago. Firm bony union had taken place in good position and with normal callus formation. Clinically, the ankle-joint was immovable, and is here seen to be choked with osteophytic growths which have mechanically locked the joint, though articular cartilage is still present. There is very great deformity of the astragalus and, from the manner in which it is surrounded by osteophytes, it appears probable that it was injured at the same time as the tibia.
Case XX.-In this case again the ankle-joint appeared to be fixed, the history being that of "fracture" twelve years ago. In neither view is there any evidence of fracture, but osteo-arthritis is seen coupled with great increase in density ( fig. 9 ).
Case XXI.-Here also the history was "Pott's fracture" six years ago.
No sign of such a condition can be seen, but there has been a fracture of the os calcis, with union in poor position and extensive osteo-arthritic changes in all the bones of the posterior part of the tarsus, especially noticeable in the astragalo-scaphoid articulation (fig. 10 ).
Case XXII.-This patient had a history of " sprained ankle " three years ago. There is an advanced stage of osteo-arthritis which appears to have originated from a fracture of the internal malleolus ( fig. 11 ). This man also had osteo-arthritis in the shoulder following an operation on the humerus.
Case XXIII.-In this case I have omitted to note the date of the injury. A local patch of osteophytic proliferation is seen on the front of the articular portion of the astragalus. This position is one in which arthritic changes are often seen, leading to great disability by limiting or abolishing flexion of the ankle-joint.
Case XXIV.-This is another instance of arthritis at the front of the anklejoint. The man is aged 24, and was kicked by a horse on the front of the ankle nine months before this plate was taken. The plate (fig. 12 ) shows a patch of osteo-arthritis in the region of the injury, botlh on the front of the lower end
FIG. 14 (Case XXVIII)
Osteo-arthritis of great toe six years after injury.
of the tibia and on the front of the articular surface of the astragalus. The tendency to osteophytic proliferation at this particular spot on the astragalus is explained by the fact that it is the anterior limit of the articular cartilage.
Case XXV.-In this case there is a history of repeated injuries to the ankle. The patient is aged 35. Considerable osteophytic proliferation is seen at the front of the lower end of the tibia, which seriously interferes with the function of the joint, though the articular cartilage is normal in amount ( fig. 13 ).
Case XXVI.-In this case there is arthritis of several of the intertarsal joints, marked fiat-foot, and a commencing csurfaneal spur, together with advanced calcification of all the arteries around the ankle. The arthritis is most marked in the astragalo-scaphoid joint, which also shows considerable Section of Electro-Therapeittics alteration of its normal relations. There is a history of injury a year ago, but the flat-foot and arterial degeneration have probably contributed to the development of the condition seen. It is possible that all of the changes are consequent upon the trauma.
Case XXVII.-This man had a horse roll on his foot eighteen months ago. There is now much deformity of the foot and marked osteo-arthritis in the joints around the cuboid and cuneiforms.
Case XXVIII.-This man fell from a wagon six years ago and injured his big toe. He has had constant pain and difficulty in walking since the accident. Extensive osteo-arthritic changes are seen both in this view ( fig. 14) and in the lateral plate. The joint is choked with osteophytic growths, but it can be seen that articular cartilage is still present. Case XXIX.-This is a particularly interesting case. There is a history of injury to the big toe in childhood, followed at the age of 45 by pain in the joint due to the development of osteo-arthritis. It has been stated several times by various authors that injury to a joint in the early part of life may be a determining cause of arthritis in later years, and this case tends to support that opinion. In addition to the condition of the toe, there is a history of several falls in the hunting field, resulting in pain and stiffness of the back, and an examination of that part discloses a fairly advanced stage of osteo-arthritis of the lumbar vertebrae. Case XXX.-Here is another case of lumbar osteo-arthritis with a history of a single injury caused by being crushed in a coal mine four years ago. There are fairly marked changes in the second, third and fourth lumbar vertebre.
It has already been stated that the changes in the hip-joint appear to be of a somewhat different character from those already noted. The laying down of new bone is of a more massive variety, and is fairly often associated with considerable deformation of the bone, and what appears to be some absorption. In addition to this there is usually much thickening of the surrounding soft parts, which prevents really good radiographs being obtained; at all events, I personally have found that the appearance of the plates is disappointing. Case XXXI.-In this slide it is seen that absorption of portions of the head and neck of the femur and much deposition of new bone have taken place. The history is of a kick on the hip twelve years ago. The joint was greatly swollen, and was aspirated soon after the injury. The articular cartilage is still unaffected, and the only definite change seen in the acetabulum is thickening round its lower border.
Case XXXII.-The appearance of this plate is similar to that of the preceding one. This is the case of a ybung man aged 20, who was kicked on the hip two years ago. Three months later he began to limp, and now limps badly. The radiograph (fig. 15 ) shows extensive osteo-arthritic changes in the head and neck of the femur. A large portion of the bead has been absorbed, and there is great irregular osteophytic proliferation. Case XXXIII.-This is the shoulder of a man whose ankle has already been shown (Case XXII). Ten years ago he had an operation on the humerus, and now exhibits marked osteo-arthritic changes in the head of the bone, pronounced lipping being seen at the lower margin of the articular surface.
Case XXXIV.-Osteo-arthritic changes in the elbow are of a similar character to those seen in the knee and ankle. In this case there is a history of five injuries to the elbow during the past sixteen years. In the lateral view there is evidence of osteo-arthritis, whilst in the antero-posterior view it is seen that there has been a fracture of the external condyle of the humerus, with separation of a fragment of bone. This case is a parallel to one shown by Sir Rickman Godlee in 1908, at a meeting of the Clinical Section of this Society.' Case XXXV. In this case also there was a history of "fracture" eight years ago. No evidence of fracture can be obtained from the plates, but osteoarthritic changes are seen even in the lateral view, whilst in the next plate, taken from before backwards, very extensive lipping of the bones and increased density of the part are evident, especially on the inner side of the joint.
Case XXXVI.-This is a nman aged 44, who sustained an injury to his elbow nearly two years ago. The extent of the damage will be seen on the slide (fig. 16 ), the whole of the external condyle being separated and displaced outwards, carrying the radius and ulna with it, so that the upper end of the ulna lies in a gap between the condyles, and does not articulate with any part of the humerus. The point of particular interest is the development of osteo-arthritis in the damaged area, and the typical "candle gutterings" are seen on the head of the radius in addition to other indications of arthritis. I Proceedigigs, 1908, i (Clin. Sect.), p. 95.
Case XXXVII.-The age of this patient is 21, and the history he gives is of " fracture " of the elbow in 1913 and again in 1916. He now has pain and very great limitation of movement. The plates show no evidence of fracture, but advanced osteo-arthritis is obvious ( fig. 17) .
Case XXXVIII.-In this case the original injury was dislocation of the elbow nine months ago. He still has pain and disability in the joint, and the radiograph demonstrates osteo-arthritis of the head of the radius as the cause of the symptoms (fig. 18 ).
Case XXXIX.-This is the only hand included in the series, and is shown in order to demonstrate the different effect of trauma on this part. The history is of a sprain in October, 191i-5, and a dislocation in June, 1916. This FIG. 18 (Case XXX VIII.) FIG. 19. (Case XXXIX.) Fig. 18 .-ICandle guttering " on head of radius nine months after dislocation. Fig. 19 .-Atrophic arthritis of wrist after injuries. To illustrate the different reaction of this joint to trauma. plate ( fig. 19 ) was taken in September, 1916, and shows loss of lime salts and of articular cartilage in the carpus. Later radiographs showed an e-xtension of this process, resulting in the carpal bones becoming fused into a solid mass with complete solution of the cartilage--the case, therefore, belongs to the group of atrophic arthritis.
In conclusion, I should like to repeat that the history of trauma was in all cases volunteered by the patient, and assigned by him' as the cause of his symptoms. In a large number of cases a similar history was given, and radiographic examination did not disclose any evidence of arthritis. This makes it certain that trauma is only one factor in the etiology of the disease, but it certainly is a most important one, and should be assigned a more prominent position than it has heretofore held.
DISCUSSION.
The PRESIDENT (Dr. G. Harrison Orton) : The classification of arthritis at the present time is very confusing: we hear of osteo-arthritis, rheumatoid arthritis, gouty arthritis, rheumatic gout, and so on, and it seems to me that the adoption of a definite classification is very desirable. From an X-ray point of view, there are certainly two very distinct types commonly met with, which are not always easy to differentiate clinically-namely, one in which there is a very marked osteophytic formation, and very little change in thie amount of joint cartilage; and the second, where there is practically no osteophytic formation, and a very marked diminution of joint cartilage. The former we generally call osteo-arthritis, the latter rheumatoid arthritis. That injury is very commonly a predisposing cause in the first class there can be no doubt. With regard to osteo-arthritic changes in the wrist-joint, they are certainly very rare, in fact I cannot, offhand, recall having seen a case in my own practice. The last slide shown by Dr. Berry does not appear to me at all typical of osteo-arthritis, and the changes suggest rather an old tubercular lesion.
Dr. H. A. ECCLES: Will Dr. Berry tell us the ages of the patients whose skiagrams of the tubercle (now called the tuberosity) of the tibia he has shown us, and whether their age would allow of the possibility of the presence of Schlatter's disease. The frequency of osteo-arthritis in the metatarsophalangeal joints of the big toes is noteworthy, and that this is often caused by repeated frictional traumatism due to ill-fitting boots supports Dr. Berry's argument.
Mr. CECIL ROWNTREE: Dr. Berry's beautiful and convincing series of pictures represent a real attempt to differentiate a quite definite and important type of case from the conglomerate mass of chronic arthritis; and are valuable, not only from the point of view of tetiology and pathological anatomy, but also of treatment. A corollary to Dr. Berry's observations that naturally suggests itself to the surgical mind is the question of preventive treatment, and it seems clear that the only effective treatment of traumatic osteoarthritis is its prevention-indeed, some of the cases we have seen to-night may almost be regarded as permanent certificates of surgical failure. The more one considers these cases, the more is one convinced that the pathological basis of the degenerative change is the outpouring and consolidation of osteoblastic cells. We are all familiar with the condition brought about by the formation of osteoid masses in muscle-myositis ossificans. We know the similar formations at the insertion of tendons-tenositis ossificans, if we like to call it so. Dr. Berry has shown us that ligaments may become infiltrated with bone cells, and all these joints reveal strictly analogous changes. So strictly analogous are they that I have been tempted to suggest that we might bring all these conditions into line by describing traumatic joint changes not as osteoarthritis, but as arthritis ossificans. I do not know if the term has been used before, if not I venture to suggest it as being more truly descriptive of the pathological processes involved than are any of the names in present use. One remark of Dr. Berry's that struck me particularly referred to the great rarity of osteo-arthritis of the wrist-joint, in spite of the frequency with which it is injured. Is it not possible that this may be due to the relative looseness of fit of this articulation? For although functionally so perfect, it is by no means a good mechanical fit-as compared, for instance, with the ankle-joint, where the fit of the opposing cartilaginous surfaces is marvellously close and accurate -so accurate that one may easily imagine a tiny mass of blood-clot or the slightest breach of the articular surface setting up such a degree of frictional resistance as seriously to incommode and ultimately damage the joint. If osteo-arthritis is a more common sequel of minor joint injuries than we supposed, and if, as I firmly believe, the escape of osteoblasts is a factor of supreme importance in its wtiology, then the view that it is dangerous to use early passive movement in the treatment of the injuries of joints receives strong support. To prevent the outpouring of osteoblastic cells should be our aim, and to attain this, anatomical and physiological rest, early and complete, is the only logical treatment.
Dr. MARTIN BERRY (in reply): The purpose of this series of cases is not so much to draw attention to a particular variety of radiographic appearance as to insist on the importance of injury as a cause of the condition. With special reference to the wrist-joint changes I am pleased to note that the President agrees with me as to their rarity. The case which I have shown as atrophic arthritis of the carpus following injury certainly resembles tubercle very much, but I believe that many cases classed as old tubercle are really atrophic arthritis. In the cases of ossification at the insertion of the ligamentum patelle I have no note of the ages: they are all men of military age. In cases where lime deposition takes place in peri-articular structures, particularly tendons and ligaments, the form of deposition may be an amorphous mass, or may exhibit structure similar to that of bone. In one case I have been able to follow this process from the original injury through a stage of calcification to ossification. Captain Rowntree's nomenclature for the various conditions seems to me to be of assistance in drawing attention to the essential similarity of the processes. He suggests that a revision of existing treatment of minor joint injuries might prevent the occurrence of osteo-arthritis in some cases. If this be the case, the purpose of the paper will have been served.
